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Introductory Remarks 
 

In 1984, the National Academy of Sciences recommended initiation of a Global Tropospheric 
Chemistry Program (GTCP) in recognition of the central role of tropospheric chemistry in 
global change.  Envisioned as the U.S. national component of an ultimately international 
research effort, GTCP calls for the systematic study, supported by numerical modeling, of (1) 
biological sources of atmospheric chemicals; (2) global distributions and long-range transport 
of chemical species; and (3) reactions in the troposphere that lead to the conversion, 
redistribution, and removal of atmospheric chemicals. 

 
NASA's contribution to GTCP is the Global Tropospheric Experiment (GTE), which utilizes 
large, extensively instrumented aircraft-ideal platforms for many atmospheric chemistry 
experiments as primary research tools. While GTE began primarily as an aircraft-based 
program supplemented by ground-based measurements,  satellite data and model analyses now 
play an important role.  Space Shuttle observations of tropospheric carbon monoxide distribu-
tions have helped to plan and direct the course of expeditions over tropical rain forests.  
Landsat land-surface images have facilitated the extrapolation of regional arctic-tundra 
measurements into global-scale conclusions. Weather data returned by environmental satellites 
and model analyses have guided flight planning for research aircraft.  Modeling studies also 
play a critical role in interpreting the mission measurements. 

 
Our knowledge of tropospheric chemistry is limited primarily by measurement capabilities.  A 
first task of GTE was therefore to foster development of the new technologies and experimental 
techniques required for major research advances.  These were evaluated through a series of 
rigorous intercomparisons called the Chemical Instrumentation Test and Evaluation (CITE) 
project. The CITE projects were designed to validate the instruments developed for GTE 
measurements through rigorous intercomparisons under actual field conditions.  The three 
CITE projects completed to date have established the credibility (or, in some cases, the 
limitations) of powerful new techniques for atmospheric-chemistry measurements; calibrated 
these new techniques through comparisons with older, proven approaches and provided 
important new data on trace-gas concentrations in the clean-air regions that served as test sites. 
 
The initial GTE field expeditions-the Atmospheric Boundary Layer Experiment (ABLE) 
projects-were designed to probe the interactions between the biosphere and the atmosphere. 
Nowhere is the atmosphere-biosphere interaction more pronounced than within the atmospheric 
boundary layer-the lowest few hundred meters of the atmosphere.  Upward through this layer 
rise trace gases emitted by the biosphere or produced by industrial activity and combustion.  
And downward through this layer settle gases and aerosols formed by atmospheric chemistry 
processes, destined for final deposition on land and sea. Expeditions have now been completed 
in three ecosystems that are known to exert a major influence over global tropospheric 
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chemistry and that are being profoundly affected by natural processes, human activities, or 
both.  These are the tropical Atlantic Ocean (ABLE-1), the Brazilian rain forest (ABLE-2), and 
the northern wetlands (ABLE-3). 
 
Because of the great importance of trace-gas fluxes and their coupling to the global 
atmosphere, the first extensive GTE field studies were focused on these processes.  The 
southern tropical Atlantic Ocean was the site of one of these large-scale experiments-Transport 
and Chemistry near the Equator in the Atlantic (TRACE-A).  It  built upon ABLE-2 results in 
the Amazon and the research of French, German, and African scientists in Africa to investigate 
the distribution of atmospheric trace gases over the tropical South Atlantic. 
 
By the early 1990s, progress in instrumentation and the accumulation of additional expedition 
experience permitted studies of atmospheric chemistry over the Pacific Basin.  Over this vast 
area is found some of the cleanest air on Earth.  But around its rim are the most rapidly 
growing economies in the world.  The retention of air quality in this area therefore poses 
perhaps the ultimate challenge to both science and governments.  The projects designed to meet 
this challenge were collectively called the Pacific Exploratory Missions, or PEM.  At present, 
four missions have been completed: (1) PEM-West A and B, which carried out measurements 
of the chemical composition of the air leaving the Asian continent, studied its transport to the 
central Pacific, and evaluated its impact there; (2) PEM-Tropics A, which  studied the latitude 
and altitude dependence of trace-gas and aerosol concentrations over the central Pacific from 
Peru to New Zealand; and (3) PEM-Tropics B, which focused on the tropical Pacific rain 
forests and air-sea interactions.  These projects have involved most of the Pacific Rim nations. 
 The results have provided profound new insights into chemical changes within clean-air 
regions around the world. 
 
In early spring 2001, GTE revisited the western Pacific for the Transport and Chemical 
Evolution over the Pacific (TRACE-P) mission.  The two major objectives, (1) chemistry of air 
emerging from Asia and (2) the chemical evolution of that air as it moves away from Asia, and 
recent improvements in instrumentation allow deeper understanding of these phenomena than 
was possible during the PEM West missions.       
 
GTE projects scheduled over the next several years will investigate the global distributions of 
atmospheric chemical species and the photochemical and transport processes that control large-
scale atmospheric chemistry.  Table 1 summarizes the GTE missions to date.  
 
The purpose of this bibliography is to provide a single reference for the many publications and 
presentations (Table 2 indicates the major meetings at which GTE papers were presented) made 
possible by the GTE Project to date.  It is hoped that by expanding  visibility for GTE and 
related missions, increased scientific collaboration will occur. The citations are organized by 
mission.  Inevitably, some citations have been unintentionally overlooked, and the reader is 
requested to bring these to the attention of the Project Office for inclusion in future 
bibliography  updates. 
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Known publications and presentations for the Northern Wetlands Study (NOWES) and 
Southern African Fire-Atmosphere Research Initiative (SAFARI-92) have been included 
because of the close coordination (objectives, time and space) between these and GTE 
missions. Related publication and presentation citations are generally from work not sponsored 
by GTE, but utilize the same instruments as in GTE for another mission or make the same 
measurements at the same location as GTE or are studies of the same atmospheric phenomena 
which are a GTE focus.  These sections also include citations for GTE work not specific to any 
one mission.    
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Table 1.  GTE Field Expeditions 
 

Expedition Date Location 
CITE-1 11/83 Hawaii 
CITE-1 4/84 Pacific-CA coast 
ABLE-1 6/84 Barbados 

ABLE-2A 8/85 Amazon 
CITE-2 8/86 Western US 

ABLE-2B 5/87 Amazon 
ABLE-3A 7/88 Alaska 
CITE-3 8/89 Atlantic-VA & Brazil 

ABLE-3B 7/90 Canada 
PEM-West A 10/91 Western Pacific 
TRACE-A 9/92 Brazil, S. Atlantic, SW Africa 

PEM-West B 2/94 Western Pacific 
PEM-Tropics A 8/96 Tropical Pacific 
PEM-Tropics B 3/99 Tropical Pacific 

TRACE-P 2/01 Western Pacific 
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Table 2.  GTE Results Presentations at Major  
AGU and IGAC Meetings 

 
Date Name Location No. 

Sess. 
No. 

Pres. 
Mission 

5/30-6/3 1983 AGU Spring  Meeting Baltimore - -  
12/5-10 1983 AGU Fall  Meeting San Francisco - -  
5/14-17 1984 AGU Spring  Meeting Cincinnati - -  
12/3-7 1984 AGU Fall  Meeting San Francisco 1 12 CITE-1 
5/27-31 1985 AGU Spring  Meeting Baltimore - 13 ABLE-1 
12/9-13 1985 AGU Fall  Meeting San Francisco - 2  
5/19-23 1986 AGU Spring  Meeting Baltimore 2 27 ABLE-2A 
12/8-12 1986 AGU Fall  Meeting San Francisco - -  
5/18-21 1987 AGU Spring  Meeting Baltimore - -  
12/7-11 1987 AGU Fall  Meeting San Francisco 1 17 CITE-2 
5/16-20 1988 AGU Spring  Meeting Baltimore 3 40 ABLE-2B 
12/5-9 1988 AGU Fall  Meeting San Francisco - 1  
5/7-12 1989 AGU Spring  Meeting Baltimore 2 49 ABLE-3A 
12/4-8 1989 AGU Fall  Meeting San Francisco - -  
5/7-11 1990 AGU Spring  Meeting Baltimore - -  
12/3-7 1990 AGU Fall  Meeting San Francisco 2 23 CITE-3 
5/28-31 1991 AGU Spring  Meeting Baltimore 4 29 ABLE-3B 
12/9-13 1991 AGU Fall  Meeting San Francisco - 1  
5/12-16 1992 AGU Spring  Meeting Montreal - -  
8/17-21 1992 AGU W. Pacific 

Geophys.  
Hong Kong 2 23 PEM-West A 

12/7-11 1992 AGU Fall  Meeting San Francisco - -  
5/24-28 1993 AGU Spring  Meeting Baltimore - -  
4/18-22/93 1st IGAC Scientific 

Conference  
Eilat, Israel 1 16 PEM-West A, 

SAFARI-92,  
TRACE-A 

12/6-10 1993 AGU Fall  Meeting San Francisco - 30 SAFARI-92 
5/23-27 1994 AGU Spring  Meeting Baltimore - 2  
8/17-21 1994 AGU W. Pacific 

Geophys.  
Hong Kong - 4 PEM-West A & B 

9/5-9/94 2nd IGAC Scientific 
Conference 

Fuji-Yoshida, 
Japan 

- 18 PEM-West A & B, 
TRACE-A,  
SAFARI-92 

12/5-9 1994 AGU  Fall  Meeting San Francisco - 4  
5/30-6/2 1995 AGU Spring  Meeting Baltimore - 2  
10/9-14 1995 WMO-IGAC Meeting Beijing, China - 7  
12/11-15 1995 AGU Fall  Meeting San Francisco - 6  
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Date Name Location No. 
Sess. 

No. 
Pres. 

Mission 

5/20-24 1996 AGU Spring  Meeting Baltimore - 2  
12/15-19 1996 AGU Fall  Meeting San Francisco - 6  
5/27-30 1997 AGU Spring  Meeting Baltimore - -  
12/8-12 1997 AGU Fall  Meeting San Francisco - 14  
5/26-29 1998 AGU Spring Meeting Boston - 4  
7/21-24 1998 AGU W. Pacific 

Geophys. 
Taipei, Taiwan - 1  

12/6-10 1998 AGU Fall Meeting San Francisco - 7  
5/31-6/4 1999 AGU Spring Meeting Boston - 6  
12/13-17 1999 AGU Fall Meeting San Francisco - 5  
5/30-6/3 2000 AGU Spring Meeting Washington 

D.C. 
3 36 PEM-Tropics B 

6/27-30 2000 AGU W. Pacific 
Geophys. 

Tokyo, Japan - 3  

12/15-19 2000 AGU Fall Meeting San Francisco - 1  
5/29-6/2 2001 AGU Spring Meeting Boston - 2  
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Table 3.  Summary of GTE Publications and Presentations 
(in chronological order by mission) 

 

Mission No. Publications 
No. 

Presentations 
No. Media 

Articles 
CITE-1 36 17 - 
ABLE-1 4 10 - 

ABLE 2A 48 29 1 
CITE-2 19 17 - 

ABLE-2B 64 58 11 
ABLE-3A 35 48 - 
CITE-3 24 24 2 

ABLE-3B 29 32 1 
PEM-West A 49 53 - 
TRACE-A 60 20 14 

PEM-West B 44 21 - 
PEM-Tropics A 53 30 10 
PEM-Tropics B 41 45 2 

TRACE-P - - 2 
Other Related 
Publications 

22 - - 

Other Related 
Presentations 

- 18 - 

GTE Workshop 12 - - 
Totals 540 422 43 
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Summary of TRACE-A Special Publications and Presentations 
 
TRACE-A SPECIAL PUBLICATIONS: 
 
 J. Geophys. Res., 101, 30 October 1996 
 
TRACE-A SPECIAL PRESENTATIONS: 
 
 2nd Scientific Conference of the International Global Atmospheric Chemistry (IGAC)   

Project, Fuji-Yoshida, Japan, 5-9 September 1994 
 
SAFARI-92 SPECIAL PUBLICATIONS: 
 
 J. Geophys. Res., 101, 30 October 1996 
 
SAFARI-92 SPECIAL PRESENTATIONS: 
 
 1993 AGU Fall Meeting, San Francisco, CA, 6-10 December 1993 
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TRACE-A  Media Coverage 
 
1. “Inpe e Nasa estudam efeitos de queimadas”, Folha De São Paulo, 9 August 1992. 
 
2. “Nasa estuda gás nos ares do Brasil”, O Estado De São Paulo, 15 August 1992. 
 
3. “Inpe e Nasa medem efeito das queimadas no céu”, Vale Paraibano (São José Dos 

Campos), 28 August 1992. 
 
4. “INPE inicia pesquisa sobre concentrações de ozônio na região central do País”, Gazeta 

Mercantil (São Paulo), 2 September 1992. 
 
5. “Nuvem tóxica gigante sobrevao Atlântico”, Folha De São Paulo, 10 September 1992. 
 
6. “Falha em avião da Nasa atrasa projeto do Inpe”, Folha De São Paulo, 11 September 

1992. 
 
7. “Nuvem tóxica de ozônio sobre o mar tem tamanho do Brasil”, Jornal Do Brasil (Rio De 

Janeiro), 11 September 1992. 
 
8. “Maus ventos trazem Nasa ao País”, O Estado De São Paulo, 3 October 1992.  
 
9. “Nasa detecta no Tocantins o maior foco de queimadas”, O Globo (Rio De Janerio), 3 

October 1992. 
 
10. “Nasa e Inpe vêem mancha de ozônio e queimadas”, ValeParaibano (São José Dos 

Campos), 3 October 1992. 
 
11. “Avião decola do Rio atrás de nuvem tóxica”, Folha De São Paulo, 3 October 1992. 
 
12. “Nasa investiga a mancha de ozônio sobre o Atlântico Sul”, Jornal Do Brasil (Rio De 

Janeiro), 3 October 1992. 
 
13. “Puzzle of mystery ozone cloud over Brazil”, New Scientist, 10 October 1992. 
 
14. “All USA college academic team:  Third Team”, USA Today, 31 January 1992. 
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TRACE-A Publications 
 
1. Anderson B. E., W. B. Grant, G. L. Gregory, E. V. Browell, J. E. Collins, Jr., G. W. 

Sachse, D. R. Bagwell, C. H. Hudgins, D. R. Blake, and N. J. Blake,  Aerosols from 
biomass burning over the tropical south Atlantic region:  Distributions and impacts, J. 
Geophys. Res., 101, 24117-24138, 30 October 1996. 

 
2. Andreae, M. O., J. Fishman, M. Garstang, J. G. Goldammer, C. O. Justice, J. S. Levine, 

R. J. Scholes, B. J. Stocks, A. M. Thompson, B. van Wilgen and the STARE/TRACE-
A/SAFARI-92 Science Team,  Biomass burning in the global environment: First results 
from the IGAC/BIBEX field campaign STARE/TRACE-A/SAFARI-92, in Global 
Atmospheric-Biospheric Chemistry, ed. R. Prinn, pp. 83-101, Plenum Press, New York, 
1994.  

 
3. Andreae, M. O. and J. Fishman, The Southern Tropical Atlantic Region Experiment 

(STARE): TRansport and Atmospheric Chemistry near the Equator-Atlantic (TRACE-A) 
and Southern African Fire/Atmosphere Research Initiative (SAFARI), IGACtivities 
Newsletter, No. 15, 3-6, December 1998. 

 
4. Andreae, M. O., J. Fishman, and J. Lindesay, The Southern Tropical Atlantic Region 

Experiment (STARE): Transport and Atmospheric Chemistry near the Equator-Atlantic 
(TRACE-A) and Southern African Fire-Atmosphere Research Initiative (SAFARI): An 
introduction, J. Geophys. Res., 101, 23519-23520, 30 October 1996. 

 
5. Bachmeier, A. S. and H. E. Fuelberg, A meteorological overview of the TRACE-A 

period, J. Geophys. Res., 101, 23881-23888, 30 October 1996. 
 
6. Bartlett, K. B., G. W. Sachse, J. E. Collins, Jr., and R. C. Harriss, Methane in the tropical 

South Atlantic:  Sources and distribution during the late dry season, J. Geophys. Res., 
101, 24139-24150, 30 October 1996. 

 
7. Blake, N. J., D. R. Blake, J. E. Collins, Jr., G. W. Sachse, B. E. Anderson, J. A. Brass, P. 

J. Riggan, and F. S. Rowland, Biomass burning emissions of atmospheric methyl halide 
and hydrocarbon gases in the south Atlantic region, in Biomass Burning and Global 
Change, vol. 1, ed. J. S. Levine, pp. 575-594, MIT Press, Cambridge, Mass., 1996. 

 
8. Blake, N. J., D. R. Blake, B. C. Sive, T.-Y. Chen, F. S. Rowland, J. E. Collins, Jr., G. W. 

Sachse, and B. E. Anderson, Biomass burning emissions and vertical distribution of 
atmospheric methyl halides and other reduced carbon gases in the South Atlantic region, 
J. Geophys. Res., 101, 24151-24164, 30 October 1996. 

 
9. Bradshaw, J. D. and S. T. Sandholm, Airborne measurements of NO, NO2, and NOy as 

related to NASA’s TRACE-A field program: Final Report, April 1, 1992-June 30, 1995. 
NASA Contractor Report, CR-199253. 
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10. Browell E. V., M. A. Fenn, C. F. Butler, W. B. Grant, M. B. Clayton, J. Fishman, A. S. 

Bachmeier, B. E. Anderson, G. L. Gregory, H. E. Fuelberg, J. D. Bradshaw, S. T. 
Sandholm, D. R. Blake, B. G. Heikes, G. W. Sachse, H. B. Singh, and R. W. Talbot, 
Ozone and aerosol distributions and air mass characteristics over the South Atlantic basin 
during the burning season, J. Geophys. Res., 101, 24043-24068, 30 October 1996. 

 
11. Carroll, M. A. and L. Emmons, Data archive for NOy from observations and construction 

and testing of airborne instrument for simultaneous measurements of NO, NO2, NOy, and 
O3-Final  Report, January 1, 1994-December 31, 1995. NASA Contractor Report, CR-
200086, Univ. of Michigan, December 1995.  

 
12. Chatfield, R. B., J. A. Vastano, L. Li, G. W. Sachse, and V. S. Connors, The Great 

African Plume from boimass burning – Generalizations from a three-dinemsional study 
of TRACE-A carbon monoxide, J. Geophys. Res., 103, 28059-28077, 20 November 
1998. 

 
13. Chatfield, R. B., J. A. Vastano, H. B. Singh, and G. W. Sachse, A general model of how 

fire emissions and chemistry produce Africian/oceanic plumes (O3, CO, PAN, smoke) in 
TRACE-A, J. Geophys. Res., 101, 24279-24306, 30 October 1996. 

 
14. Collins, Jr., J. E., B. E. Anderson, G. W. Sachse, J. D. W. Barrick, L. O. Wade, L. G. 

Burney, and G. F. Hill, Atmospheric fine structure during GTE/TRACE A: Relationships 
between ozone, carbon monoxide, and water vapor, J. Geophys. Res., 101, 24307-24316, 
30 October 1996. 

 
15. Cros, B., D. Nganga, A. Minga, J. Fishman, and V. Brackett, The distribution of 

tropospheric ozone at Brazzaville, Congo determined from ozonesonde measurements, J. 
Geophys. Res., 97, 12869-12875, 20 August  1992. 

 
16. Fishman, J., Experiment probes elevated ozone levels over the tropical south Atlantic 

Ocean, AGU EOS Transactions, 75, pp. 380-381, August 16, 1994. 
 
17. Fishman, J., B. E. Anderson, E. V. Browell, G. L. Gregory, G. W., Sachse, V. G. 

Brackett, and K. M. Fakhruzzaman, The tropospheric ozone maximum over the tropical 
south Atlantic Ocean:  A meteorological perspective from TRACE-A, in AMS 
Conference on Atmospheric Chemistry (pre-print volume), pp. 253-260, Nashville, TN, 
23-28 January 1994. 

 
18. Fishman, J., V. G. Brackett, E. V. Browell, and W. B. Grant, Tropospheric ozone derived 

from TOMS/SBUV measurements during TRACE-A, J. Geophys. Res., 101, 24069-
24082, 30 October 1996. 
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19. Fishman, J., V. G. Brackett, and K. Fakhruzzaman, Distribution of tropospheric ozone in 
the tropics from satellite and ozonsonde measurements, J. Atmos. Terrestrial Physics, 54, 
589-597, May 1992. 

 
20. Fishman, J., J. M. Hoell, Jr., R. J. Bendura, R. J. McNeal, and V. W. J. H. Kirchhoff,  

NASA GTE TRACE-A experiment (September-October, 1992): Overview, J. Geophys. 
Res., 101, 23865-23880, 30 October 1996. 

 
21. Fuelberg, H. E., J. D. VanAusdall, E. V. Browell, and S. P. Longmore, Meteorological 

conditions associated with vertical distributions of aerosols off the west coast of Africa, 
J. Geophys. Res., 101, 24105-24116, 30 October 1996. 

 
22. Fuelberg, H. E., R. O. Loring, Jr., M. V. Watson, M. C. Sinha, K. E. Pickering, A. M. 

Thompson, G. W. Sachse, D. R. Blake, and M. R. Schoeberl,  TRACE-A trajectory 
intercomparison:  2, Isentropic and kinematic methods, J. Geophys. Res., 101, 23927-
23939, 30 October 1996. 

 
23. Galanter, M., H. Levy, II, and G. R. Carmichael, Impacts of biomass burning on 

tropospheric CO, NOx, and O3, J. Geophys, Res, 105, 6633-6653, 16 March 2000. 
 
24. Garstang, M., P. D. Tyson, E. V. Browell, and R. J. Swap, Large-scale transports of 

biogenic and biomass burning products, in Biomass Burning and Global Change, vol. 1, 
ed. J. S. Levine, pp. 389-395, MIT Press, Cambridge, Mass., 1996.  

 
25. Grant, W. B., Tropical stratospheric ozone changes following the eruption of Mount 

Pinatubo, in The Mount Pinatubo Eruption Effects on the Atmosphere and Climate, 
NATO ASI Series, vol. I, no. 42, ed. G. Fiocco, D. Fua and G. Visconti, pp.161-175, 
Springer-Verlag, Berlin, 1996. 

 
26. Grant, W. B., E. V. Browell, J. Fishman, V. G. Brackett, R. E. Veiga, D. Nganga, A. 

Minga, B. Cros, C. F. Butler, M. A. Fenn, C. S. Long, and L. L. Stowe, Aerosol-
associated changes in tropical stratospheric ozone following the eruption of Mt. Pinatubo, 
J. Geophys. Res., 99, 8197-8211, 20 April 1994. 

 
27. Grant, W. B., J., Fishman, E. V. Browell, V. G. Brackett, D. Nganga, A. Minga, B. Cros, 

R. E. Veiga, C. F. Butler, M. A. Fenn, and G. D. Nowicki, Observations of reduced 
ozone in the tropical stratosphere after the eruption of Mt. Pinatubo, Geophys. Res. 
Letters, 19, 1109-1112, 2 June 1992. 

 
28. Gregory, G. L., H. E. Fuelberg, S. P. Longmore, B. E. Anderson, J. E. Collins, Jr., and D. 

R. Blake, Chemical characteristics of tropospheric air over the tropical South Atlantic 
Ocean:  Relationship to trajectory history, J. Geophys. Res., 101, 23957-23972, 30 
October 1996. 
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29. Gregory, G. L. and A. D. Scott, Jr., Compendium of NASA Data Base for the Global 
Tropospheric Experiment’s Transport and Atmospheric Chemistry near the Equator-
Atlantic (TRACE-A).  NASA Technical Memorandum, TM-110151, April 1995.  

 
30. Heikes, B. G., M. Lee, D. Jacob, R. Talbot, J. D. Bradshaw, H. B. Singh, D. R. Blake, B. 

E. Anderson, H. Fuelberg, and A. M. Thompson, Ozone, hydroperoxides, oxides of 
nitrogen, and hydrocarbon budgets in the marine boundary layer over the South Atlantic, 
J. Geophys. Res., 101, 24221-24234, 30 October 1996. 

 
31. Jacob, D. J., B. G. Heikes, S.-M. Fan, J. A. Logan, D. L. Mauzerall, J. D. Bradshaw, H. 

B. Singh, G. L. Gregory, R. W. Talbot, D. R. Blake, and G. W. Sachse,  Origin of ozone 
and NOx in the tropical troposphere:  A photochemical analysis of aircraft observations 
over the South Atlantic basin, J. Geophys. Res., 101, 24235-24250, 30 October 1996. 

 
32. Kim, J. H., R. D. Hudson, and A. M. Thompson, A new method of deriving time-

averaged tropospheric column ozone over the tropics using total ozone mapping 
spectrometer (TOMS) radiances:  Intercomparison and analysis using TRACE-A data, J. 
Geophys. Res., 101, 24317-24330, 30 October 1996. 

 
33. Kirchhoff, V. W. J. H., J. R. Alves, F. R. da Silva, and J. Fishman, Observations of ozone 

concentrations in the Brazilian cerrado during the TRACE-A field expedition, J. 
Geophys. Res., 101, 24029-24042, 30 October 1996. 
 

34. Kirchhoff, V. W. J. H., and P. C. Alvala, Overview of an aircraft expedition into the 
Brazilian cerrado for the observation of atmospheric trace gases, J. Geophys. Res., 101, 
23973-23982, 30 October 1996. 

 
35. Kirchhoff, V. W. J. H., C. A. Nobre,  E. B. Pereira, E. V. A. Marinho, A. Souza, H. G. 

Pavão, E. D. Freire, V. Silva, I. M. O. Silva, J. Marques, V. Casseti, M. H. Santos, S. 
Guimarães, and L. M. Coutinho, TRACE-A Brazil,  in Proceedings of the 2nd Workshop. 
 Brazilian Journal of Geophysics, 10, 65-81, July 1992. 

 
36. Krishnamurti, T. N., H. E. Fuelberg, M. C. Sinha, D. Oosterhof, E. L. Bensman, and V. 

B. Kumar, The meteorological environment of the tropospheric ozone maximum over the 
tropical South Atlantic Ocean, J. Geophys. Res., 98, 10621-10641,  20 June 1993. 

 
37. Krishnamurti, T. N., M. C. Sinha, M. Kanamitsu, D. Oosterhof, H. Fuelberg, R. 

Chatfield, D. J. Jacob, and J. Logan, Passive tracer transport relevant to the TRACE-A 
experiment, J. Geophys. Res., 101, 23889-23908, 30 October 1996. 

 
38. Lee, M., B. G. Heikes, and D. J. Jacob, Enhancements of hydroperoxides and 

formaldehyde in biomass burning impacted air and their effect on atmospheric oxidant 
cycles, J. Geophys. Res., 103, 13201-13212, 20 June 1998. 
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39. Lee, M., B. G. Heikes, D. J. Jacob, G. W. Sachse, and B. E. Anderson, Hydrogen 
peroxide, organic hydroperoxide, and formaldehyde as primary pollutants from biomass 
burning, J. Geophys. Res., 102, 1301-1309, 20 January 1997. 

 
40. Loring, R. O., Jr, H. E. Fuelberg, J. Fishman, M. V. Watson,  and E. V. Browell, 

Influence of middle-latitude cyclone on tropospheric ozone distributions during a period 
of TRACE-A, J. Geophys. Res., 101, 23941-23956, 30 October 1996.  (originally 
published as Loring’s Master’s thesis,  Florida State University, 1995). 

 
41. Mauzerall, D. L., J. A. Logan, D. J. Jacob, B. E. Anderson, D. R. Blake, J. D. Bradshaw, 

B. G. Heikes, G. W. Sachse, H. B. Singh, and R. W. Talbot, J. Geophys. Res., 103, 8401-
8423, 20 April 1998. 

 
42. Nganga, D., A. Minga, B. Cros, C. B. Biona, J. Fishman, and W. B. Grant, The vertical 

distribution of ozone measured at Brazzaville, Congo during TRACE-A, J. Geophys. 
Res., 101, 24095-24104, 30 October 1996. 

 
43. Olson, J. R., A study of the mass transport of enhanced continental ozone in the tropics 

and its impact over the remote southern Atlantic ocean, in Biomass Burning and Global 
Change, vol. 1, ed. J. S. Levine, pp. 178-192, MIT Press, Cambridge, Mass., 1996. 

 
44. Olson, J. R., J. Fishman, V. W. J. H. Kirchhoff, D. Nganga, and B. Cros,  Analysis of the 

distribution of ozone over the southern Atlantic Ocean, J. Geophys. Res., 101, 24083-
24094, 30 October 1996. 

 
45. Pickering, K. E., A. M. Thompson, Y. Wang, W.-K. Tao, D. P. McNamara, V. W. J. H. 

Kirchhoff, B. G. Heikes, G. W. Sachse, J. D. Bradshaw, G. L. Gregory, and D. R. Blake,  
 Convective transport of biomass burning emissions over Brazil during TRACE-A, J. 
Geophys. Res., 101, 23993-24012, 30 October 1996. 

 
46. Pickering, K. E., A. M. Thompson, D. P. McNamara, M. R. Schoeberl, H. E. Fuelberg, R. 

O. Loring, Jr., M. V. Watson, K. Fakhruzzaman, and A. S. Bachmeier, TRACE-A 
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